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dng -9Mmon mistakes are frequent in sensory evaluation of meats and meat products. Conceptual confusion is often observed
St when add on

L questions are included in the testing procedures, and when descriptive and hedonic scales are mixed in
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Tefor, ar, consumer responses are often recorded from trained, and thus biased panels.
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f that oo Al A ' .
'}‘ulc\ a S When off-flavours are not present). It is difficult to generalize as to whether appearance/colour attributes or texture
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€ss) .
) ar . : ;
¢ orthogonal phenomena and where most other textural attributes can be explained by this structure.
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e On of the human diet consists of meats and meat products. Preference for these products is only a part of the reason
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{ \‘)gen()u S Implies that both preference, as well as choice behaviour, are affected by endogenous (heredity, sex, age, activity)
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e for lik: Hee, Society, economy) factors of importance for food consumption. Preference is very often considered to be a spot
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b 5 \tnxorv 4Ctors and other cognitive structures (SIEGEL and RISVIK, 1990). Still, the product attributes, both describing usage
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1 \’\“mm- . Ption of the product, are considered to be decisive in the determination of one product’s preference over another one.
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&g Chals, processing or handling of meat products. It is not possible to give an overview of all factors that cause
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9 etq], Y Perception of meats and meat products, because the literature covers factors such as breed (MOORE et al, 1978.

| " 9:1‘ [?LJM()N’F et al, 1987, CAMERON and ENSER, 1991), weight and sex (MENDENHALL and ERCANBRACK,
]982, BUCr.:"S‘v?‘rcgimes for animals (ELLIS et al, 1990), genetic variation and stress (PSE, DFD) (STABURSVIK and
I;.E\ASTN R 1 'ﬂER and ZEUTHEN, 1971), slaughtering and cooling routines (including electrical stimulation) (GRIFFIN et
'l()lf‘;ﬂ g 4 1973, VILLARREAL and WILL, 1988, VAN LAACK and SMULDERS, 1989, FALK et al, 1975), chemical
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hy, AN 'ologicy] Studies of fat and muscle fibres (VALIN et al, 1982, CAMERON and ENSER, 1991), maturation (SEYDI
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gk., W)” (li/\ Dy 6) and Processing (CROSS et al, 1987), restructuring (FORD et al, 1978), heat treatment, use of additives in
Bop "0 TH et al, 1991), handling in the whole food chain from farm to table, leanness (GIESE, 1992, KEMPSTER et al,
“xunly g t 6), and methods for preparation in the home (cooking, frying, microwave treatment and others).
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of foo. W valig (VIRGILI and PAROLARI, 1991), and there will continue to be an effort to imitate or substitute human
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ugh the cost of a trained sensory panel is high, it can be utilised for the description of a large spectrum of
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in evalua B : > by others, ¢ 3 )

: T e £ 0Q"- kg
should be commented on since they still occur in 1992:

; A " ch of? y
i ; h scales very often go fi "too little" to "just right” and then to "too mu 4
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Comnmon for the use of these scales is that they very often comt p l o 3 dcs‘t“ b,
THEN, 1 These two properties bec iffic resolve when both untrained consumel i o

(BUCHTER and ZEUTHEN, 1971). These two properties become difficult to W L

. 11 e Tctinoiie a e ’ . > et 18 Ce i

and trained panels try to indicate preference. In both cases it will be difficult to distinguish between which effe y

W

: i = poc ZJE 1 and BA
but they can also be organised from +5 = ideal, to 0 = neither good nor bad, to -5 = poor (BEJERHOLM and B/

=

indivi avi iffere eferences for attributes. Thes®
being different, and which effect is caused by consumers/individuals having different preferences for att

- en il
. . : f 1;11“
ignifi ifferences i eference are > often a function 0f 4
always be confounded in such an experiment, and significant differences in preference are more ofte

1 q ich individuals have already developed 2 ,
3 . . ot 1o a cts, for which individuals have already A
products than a function of the scale used. That is, familiar produ e

‘Wii

Famili { 3 - whict ~ferences are not yet formed, will just
give significant differences, and unfamiliar or novel foods, for which preferences are not y

i S
> W 3
measurements. : om0 il
individuals/cons ors prefer the same (otherwis d
i i se of these scales to assume that all individuals/consumers prefer the sa N
5 also ¢« on with the use of these scales to assume thé L peaE
AR BTG 3 bility is a fixed measure opposite to extremely good. Both of the™ &
Lo . . , ; ac ace ‘ 8.8 Xe Al L £ J B
statistics will have to be involved), and that lack of acceptability I iy

I,
; "”1(,
P lde

are rather contentious.

pan
i be able to have a fair chanc€ of = %

i ar tests are designed for the experimenter to be able ave a f: é piaH
Expanded triangular tests. Triangular tests are designed for the exp 1 W By
: i i qangular test is meaningless if differences between the g
differences between samples, if they exist. In other words, a triangular test i s o ‘““ M
E il

g ) ; 5 ith barely detectable differences between the samples in the test,
and/or obvious to the participants in the test. With barely detectable differe or P

‘ 1h of

T

3 . . rer?” are meaningless. The same objections apply to scaling differences |
add-on questions like "which one do you prefer?" are meaningless. The same objectic PP1) 1 TtﬂiR

il s i - ) SRIFFIN et : 982, SEYDI and 1%
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Preferences from trained panels. The most commonly made mistake is to include preference variables in a
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in which trained panels are utilised (RAY et al, 1985, CROSS et al, 1987, USBORNE, 1970, EADIE et al, |
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In sensory profiles attributes are often described in the following order: Colour/appearance, od
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i b b””:d“\ One tm]uunl\ finds that one or more hedonic attributes are added at the end of the profile. These attributes are called
I,m\:‘»t o Preference or overall acceptability. It is unfortunate that many workers using a profile for description of variation in a
\:I H.:‘:“\ IT"'”M ¥ discuss the overall acceptance (USBORNE, 1970). In addition, if if preference measures are collected from as few as 4 more
. Strg Assessors (MARRIOTT et al, 1980, BATCHER and DAWSON, 1960), and if the assessors frequently show indications of

jatic gly in ; . S S :
B Volved in meat research (FALK et al, 1975, RAY et al, 1985), the outcome of this part of the test should be strongly

i
ung
LLiY [

by Verifie . f : 5 . 2

Moy eri fied in other studies. For example, if a test contains results that are identical to these of separate consumer tests with
16! Iter;.
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o u]L(Img representativity or other relevant variables, such an outcome can be purely coincidental.
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Oy 4Surements: In most works, in which preference attributes are measured, the selection procedures and other controlled
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D ance for the results are rarely described (JOHNSON et al, 1990). In fact, regular consumers are not used at all in the

Aty o
i '-1.1\((, Wdies (K gy NER, 1989, VAN LAACK and SMULDERS, 1989, SAVAGE et al, 1990, BROEKHUIJSEN and VAN
Serjp: " 19%, BUCHTER and ZBUTHEN, 1971).
s o] Moy, i) Consumer segments is necessary whenever preference is measured to describe how consumers are selected for
,\PM'H,\S,F L est (HOUSTON and COURINGTON, 1990 ). Few authors seem to emphasise this and to report this in a satisfactory

AIN «
Ctal, 1981, SAVELL et al, 1987).
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LMan CENtists report situational and cognitive factors that influence the experiment, although good examples do exist
5, b 1988),

80 Sopy
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i ”9()() Cwhat g;
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 b¥
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A1 g ause consumers will give an individual response, it is questionable to assume that a single group behaviour among

1Sappointing to find that in most reports, consumer responses are averaged and standard deviations (SAVAGE

al, 1990) or ranges (MENDENHALL and ERCANBRACK, 1979) used to indicate the degree of disagreement

» and
thus Questionable to use such averaging procedures.
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SENSORY ATTRIBUTES FOR PREFERENCE: From the studies evaluated for this paper it is difficult to

T Or texture attributes have the greatest importance to consumers. In some studies with trained panels, texture and
Dute

S ¢
TOLmdQ Ome out of a multivariate an tlysis along the same dimensions (NUTE et al, 1987), indicating that these attributes
llf()m
1

a

.,”' y. Al ation in these studies. If this is the case, it is reasonable to believe that this confounded information might, in a
v “q

lgy

Xt

) af
feet Consume

r responses and give strong random effects on results from consumer studies. For example, changes in

d1«\() -
» Very often, be seen as colour changes or as changes in geometrical attributes. It is possible that these effects will

: . Congy
¥ 3 Sip Mers in different ways, and that this might cause disturbance in the results. Preference for textural changes and

.H’VV § n g, APpearance will undoubtedly be judged in different ways by consumers, depending on whether their attention is
€ag the;
I main cause for preference or on colour/appearance. Appearance and texture will thus probably not give identical
pi"@re
ren
C€ 1s measured using a material in which these effects are confounded.

A ey S dif flLu][ to decide " > sfe S
! M an ecide from past research whether appearance or texture is the most important factor for preference, although
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dto be ; Important.
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o B : i Moy * “YPpearance factors in published reports comprise to a large extent colour attributes. Several works have related
i i )(,e\\

1 5 ; -

ng fdtl()r\ such as roasting (CORNFORTH et al, 1982), and cooking (MARTENS et al, 1982). An overview of

ven by RENERRE (1990).

dpe 1nj
d ltiop

liy le ref of appearance attributes could not be found in any paper that was selected for this review. In many cases,-
Ip q (f Cd Y pap )

A W U S to 4 - . : b a y

ﬂ«,*‘ (II\“) l“le_'» o as ' dcmmhlhl\ (CORNFORTH et al, 1982), or with other ambiguous terms such as "low in appearance and
3
E ), T RNFOR"[” e

11, 1982), or with reference to visibility factors for fat marbling (CHASTAIN et al, 1981, SAVELL

%0 St de
det flm
rs tions refer to qualities that can be measured, either through national standards (SAVELL et al, 1987), or t hrough

i ™ S tl
by ‘nuvy '€ level of IMF (BEJERHOLM and BARTON-GADE, 1986), or others (SEYDI and TOURAILLE, 1986).

S Not hep
been possible to find works in which colour attributes are described with reference to the same colour system

y and g
e 4 < 2 . n . . . 3 3
{ Nsory measurements. Such a work could provide improved interpretation of colour attributes for preference.
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Multivariate analysis of sensory profiles gives a wide variation of results. Sometimes, appearance attributes, including * ”‘fr o
£ s . 3 . . 4 . X ° ntl i
the greatest variation in the material, while at other times appearance attributes are confounded with texture attribute d e Iy
L
: ; . . : : . . S o g . § ’ e 11 Hh
second and third dimensions in the analysis. It is doubtful whether any of this confusion has a relationship to preferenct: o
a function of experimental design and therefore irrelevant. It
I‘l
g
L | §

% 3 > o ol o °F V€ C R,
Flavour/odour. The relationship of proper meat odours and flavours, as well as off-flavours and off-odours to P** F Cat
p Of prof A

described in the recent literature. Off-flavours are caused by several factors, such as processing, as with irradiated meats. ¢ '
irs a1 g

or hormonal changes in the animal, as with boar taint (RODBOTTEN et al, 1990). It is agreed that these off-flavot

g
although the method of determining the rejection levels of these components, if they can be determined, is unclear i from

ant
The chemical compounds that contribute to meat flavour are to some extent determined in works that use GC- MS ¢

techniques (MOTTRAM and EDWARDS, 1983, FARMER and PATTERSON, 1991). Still, very little is known ab

Oll

preference of these chemical components.

Since the flavours of meats are not necessarily a linear function of the fat percentage (CHASTAIN et al, 1981,
it makes sense to question whether meat flavour is solely related to fat or whether to properties of the protein fraction as 4
and PATTERSON, 1991).

Texture. The most frequently found reports deal with aspects of texture changes that are caused by a wide range 0 -
these are perceived by trained laboratory panels and consumers (SZCZESNIAK, 1968, KLETTNER, 1989). Although ¥
have convincing consumer work in this field, it seems accepted that juicy and tender meats (BEILKEN et al, 1990) are
that are less tender and less juicy, and that these attributes at large are the most important for the determination of pre'®
texture). Less evident are the underlying indications in these results of a simpler structure for the underst: inding of

Multivariate analysis of texture profiles, such as the work on Duroc (CAMERON et al, 1990, DRANSFIELD €

that juiciness and tenderness are independent attributes. A similar structure is indicated by the work of NUTE et al (17

o0

e s ne n ~ - . % 5 s . 5 2 % 5 iness
separate along a GPA (Generalized Procrustes Analysis) (GOWER, 1975) dimension indicating that tenderness and juicin®

P
e o Bl AP Py y . 5 " < = ¥ it shne
for major parts of this variation. Similarly, the most impressive work performed by HARRIS et al ( 1972), describe tougt i

2] el
> " = Rlap B . = . = . s . . . . . o that
and "juiciness” as separated into two factors in a PCA (Principal Components Analysis) of 69 beef roasts, indicating the
Juiciness are two independent phenomena. Some of these aspects are also indicated by COVER et al (1962)

Unpublished work (RISVIK, 1986), involving PCA analysis of a sensory profile of 36 pork samples, selec ted from -

to get a maximum variation of IMF at slaughtering (75-80 k), gave a similar result (Fig. 1). The attributes juiciness d”d ']\7\‘/
dimension one while hardness and chewing resistance fell along dimension one and two, opposite to juiciness and fatn®® \; I 3
HORSFIELD and TAYLOR (1976) describe a system of 3 independent principal components; succulence, toughness and’ III
in this order contributed to the prediction of acceptability. i (”’\
To give names to principal components (that is: to indicate causal relationships) should only be done when results are C“'mﬂﬂ' ; ]()“
studies, designed for this purpose, and performed by several independent groups. However, it is difficult to resist such an o '“f"il’\
, J"“fr
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the labels "perception of water & fat” and [ma: -RUS'

. 2 7 »
Dimension 2 pt™ “th

" . 5 e e
structure” seems obvious for principal compo ot
.o fU° R
respectively (see fig. 1). This would simplif! ¥ ,\-’\S]
¢ Vb Te
2 5 - iput® R
. preference of meat texture since the attribt it § l
® Juicy. ., i ; y : fall® l\4
— " Dimension 1 directly along dimension one and tenderness o I(r\
. . -}‘ I
* Fe aQQ . - it § Oy
Fatness dimension two. If the assumption holds, and ! i :
* = z . . 4 A anv- I)
Hardness further, it will be sufficient to provide tende’” ,-“ IE
* Chewing : 2 X! gl
consumers to ensure preference for the meat i I\,\

resistance ince 1 A
. i p . . , sIf An
simplify tedious consumer work considerably: ¥ lin

rs ~ . ; [hc
3 ; ; . reference can easily be obtaine hrough
Figure 1 Possible model for perception of meat texture. ; o o

Unpublished material (MATFORSK, 1986) sensory panels.
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| o, nere is need for more work in the area of "Sensory Properties and the relationship to Preference". It may be that
i Wy "Sumer Segment
e u\U\

1

K, Poseq S
iy mplified model for texture perception, where tenderness and juiciness are the most important attributes both for

ation will show that different segments have different preferences and that the focus on properties (appearance/

tex =
Im ture) is differe >nt for these segments.

ang f,
‘ r
of ", Preference, should be confirmed before established as a simplified model.
| dt Nee
Ih ed fi 5 -
o g Or more qualified consumer work to establish relationships between exogenous and endogenous factors and preference
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